ABSTRACT
INTRODUCTION
Montenegro has a low-level HIV epidemic and an overall HIV prevalence of 0.01%. The HIV infection rate appears to be stable, with 7-12 new cases diagnosed each year. Since 1989 when the index case was detected, there have been 115 registered HIV/AIDS cases and 35 AIDSrelated deaths. The most important transmission routes in Montenegro seem to be heterosexual (48%) and homo/ bisexual intercourse (36%). Recently, there has been a notable shift from heterosexual to homosexual transmission routes among newly registered cases. More than 60% of registered HIV cases have been diagnosed in patients between the ages of 20 and 34 (1).
The aim of this study was to provide valid data related to HIV knowledge and sexual behaviour. This study was designed as the second in a series regarding HIV/AIDSrelated knowledge, attitudes and sexual practices among young people in Montenegro as a part of the national HIV response monitoring and evaluation framework. These data should be used to establish trends in the behaviour of young people as well as to provide guidance to tailor HIV prevention in Montenegro. The first survey of this kind was conducted in 2007 in a nationally representative sample of young adults aged 18-24 (n=864) (2) . Both surveys were financially supported by the Global Fund to Fight AIDS, Tuberculosis and Malaria.
The increasing HIV infection rates in our region and in the countries of Southern and Eastern Europe are mainly driven by risky sexual behaviour among young people (3, 4) .
Risky sexual behaviour among adolescents and young people includes early sexual initiation, multiple sexual partners, inconsistent condom use, sexual intercourse under the influence of alcohol and drugs, concurrent relationships, and casual partners,. (5) .
This article is focused on HIV-related knowledge, attitudes towards PLHIV and sexual risk behaviour among young people in Montenegro.
METHODS

Participants
This cross-sectional household survey was conducted in a nationally representative sample (n=1,200) of young people aged 15-24 in December 2009. The overall participation rate was 97%.
The sampling frame was based on the Census of Populations, Households and Dwellings completed in 2003. A sample size of 1,200 was calculated to provide a precision of 3%, an expected prevalence of 50% for the indicator "Misconception related to HIV transmission", an expected refusal rate of 10% and a confidence interval of 95%. The sample was created as a two-stage stratified probability sample, with the enumeration areas as primary sampling units and households as secondary units. The enumeration areas, as primary sampling units, were stratified according to the type of settlement (urban/rural) and region (northern, central or southern) and were selected in proportion to the number of persons aged 15-24 years. A list of households for the selected enumeration areas (households with at least one member aged 15 to 24 years) was used as a sampling frame for the selection of secondary units. From each previously selected enumeration area, 10 households were selected with equal probability (simple random sample). In households with more than one member aged 15-24, the person with the most recent birthday was sampled.
The questionnaire consisted of two parts. The first part was comporised of questions related to knowledge, attitudes and beliefs and was completed by an interviewer in a face-to-face setting. The second part contained questions related to sexual behaviour and was self-administered.
Data collection instruments
A knowledge, attitudes, practices and beliefs-structured (KAPB) questionnaire, containing 169 variables, was used. The first part of the questionnaire included sociodemographic data and questions related to the following items: personal and family background (education, activity, economic status and parental monitoring), HIV/AIDSrelated knowledge, attitudes towards people living with HIV/AIDS, attitudes towards gender sexual roles, peer norms, information sources, sensation seeking, locus of control and self-esteem.
The self-administered portion of the questionnaire included questions regarding types of sexual experiences, age at first intercourse, number of sexual partners during the previous 12 months, number of lifetime partners, condom use at first intercourse, condom use at last intercourse, condom use at last intercourse with non-regular partner, frequency of condom use during the previous 12 months (never, sometimes, always), attitudes towards condom use, self-efficacy in relation to condom use, self-reported symptoms of STIs, HIV testing, concurrent relationships and use of relevant reproductive health services.
The questionnaire was piloted with 20 participants, and those households were omitted from the final sampling frame. The final version of the questionnaire was adjusted in accordance with the pilot survey findings.
Measures
The HIV/AIDS knowledge scale contained 7 standardised items (Cronbach's α=0.6314) related to knowledge regarding modes of HIV transmission prevention (such as "Is it possible to prevent HIV transmission by having sex exclusively with one healthy and faithful partner?") and including major misconceptions related to HIV transmission (such as the possibility of HIV transmission through mosquito bites, use of public toilettes, or sharing food with an HIV-infected person). All correct answers were coded as 1, while false and "don't know" answers were coded as 0.
The parental monitoring scale contained 4 questions -parental awareness of their children's whereabouts in the evening, how their children spent their money and spare time and who their children maintained as friends. The parental monitoring scale was scored as a composite of these four questions (Cronbach's α= 0.7845) with a theoretical range of 4-12 and a mean score of M=11.17 (SD=1.41, 95% CI 11.08-11.25), with higher numbers indicating stronger parental control. More than 60% of the respondents had scores of 12, meaning that they had perceptions of high levels of parental monitoring, while more than 90% had scores ≥10.
Attitudes towards PLHIV were examined through 16 questions measuring acceptance of PLHIV and those populations most at -risk for HIV infection. The acceptance of PLHIV scale was calculated as a score of these 16 recorded items (Cronbach's α=0.8189), where negative responses were coded as 0 and positive responses were coded as 1. The possible range of scale values was 0 to 16, with a higher score indicating a more open attitude towards PLHIV.
The "attitudes towards condom use" scale was calculated as a 5-point Likert scale measuring concordance with 10 statements about condom use, norms and effectiveness (Cronbach's α=0.669). The values recorded ranged from 10 to 50, with higher codes indicating more positive attitudes towards condom use, ii.e., stronger motivation. The mean score of this index was 35.12 (SD=5.65), with scores ranging from 15 to 50.
The self-efficacy index was calculated as a scale consisting of 9 items referring to the assessment of personal ability for condom use (purchasing, negotiation of its use and proper use, Cronbach's α= 0.825). Values ranged from 9 to 45 and certain items were recorded such that higher scores indicated higher perceptions of self-efficacy The range of the index was 10-40 with a mean value of 26.92 (SD=6.6).
The Sexual Risk Taking Index was formed as a scale consisting of 6 behavioural dimensions that were linked with the risk of contracting HIV or another STI (condom use [never/sometimes], sex under the influence of alcohol, sex under the influence of drugs, more than 2 sexual partners in the previous 12 months, non-condom use at last sexual intercourse with non-regular partner, and concurrent relationships), with a 0-6 score range. For the purpose of logistic regression analysis, the SRT index was dichotomised such that 0 indicated respondents with no risk behaviours experienced and 1 indicated respondents with an index value of 1-5.
Statistical Methods
The frequency distributions for all examined variables were calculated and presented. Univariate associations of potential predictors with sexual risk behaviours were examined. To adjust for multiple predictors of risky sexual behaviours simultaneously, multivariate logistic regression was performed. Separate models were constructed for men and women. All variables that were significant in the univariate analysis as well as those shown to be significant in the literature were included in the logistic regression model. The backward stepwise procedure was used to determine the final model. The fitness of the final model was assessed using the Hosmer-Lemeshow test (6) .
RESULTS
Demographic characteristics
The mean age of the participants was 19.28 years (SD=2.63). Almost half of the participants, 555, were from the central region (47.7%), 346 (29.7%) were from the northern part of Montenegro, and 263 (22.6%) were from the southern coastal region. Of all participants, 848 (72.9%) were from urban areas, and 316 (27.1%) were from rural settlements. The basic socio-demographic characteristics of the sample are presented in Table 1 .
HIV/AIDS Knowledge
The proportion of respondents who provided correct answers to individual HIV knowledge questions varied from 56.5% ("Could HIV be contracted if using a glass used by an HIV-infected person?") to 86% for showing awareness of condom use as the best prevention method concerning the sexual transmission of HIV. Misconceptions regarding HIV transmission were still present to a significant extent. More than one -third of respondents believed that HIV could be transmitted through sharing a meal with an HIV-infected person or using a public toilette. One -fifth (20.3%) were not aware that HIV could be transmitted by having sexual intercourse with a healthy looking person.
The mean score of the HIV/AIDS knowledge scale was 4.88 (SD=1.75, 95% CI 4.78-4.98). Slightly less than half of the respondents had scores of 6 or 7, while almost one -fourth had scores ≤3. Only 21.2% of the respondents gave correct answers to all 7 questions. There was no difference between genders (t=-1.122, p=0.262).
There was no difference in the knowledge level shown between male and female participants (t=-1.122, p=0.262). A regional comparison of the HIV/AIDS knowledge scale revealed significant differences (F=16.459, df=2, p<0.001). The best knowledge scores were derived from respondents of the coastal region, and the worst were from respondents of the northern region. Respondents from urban settlements scored significantly higher in comparison to their peers from rural settlements (M=5.0 compared to M=4.5, t=4.51, p<0.001). Respondents under the age of 18 scored lower than those over 18 (39.9% of respondents aged 15-17 compared to 47.3% of respondents 18-24 had high scores [6 or 7] , χ 2 =5.71; df=1, p<0.05). Exposure to HIV-related information at school (from a basic level up to participation in peer education programmes) was correlated with significantly higher HIV knowledge index scores (F=11.395, p<0.001).
Attitudes towards PLHIV
The results revealed a significant stigma towards PLHIV as expressed by the fact that 45% of the surveyed young people would not share a meal, 35% would not share a desk and 32% would not hang out with an HIV-infected person, while 67% of young people would not buy food from an HIV-infected vendor. Thirty-three percent declared that an HIVinfected teacher should not be allowed to continue teaching, while 22% thought that HIV-infected pupils should not be allowed to continue attending regular school.
The mean score of this scale was 8.36, with 8.13 (95% CI 7.83-8.42) among males, and a slightly higher score of 8.63 among females (95% CI 8.32-8.95, t=-2,310, p=0,021). Only 40% of the surveyed young people had scores above the median value (Med=9), while only one -sixth of the respondents scored ≥13, which indicated a high level of acceptance towards PLHIV. The level of acceptance of PLHIV was positively correlated with education level (ρ=0.124, p<0.001) and scores on the HIV/AIDS knowledge scale (ρ=0.443, p<0.001).
Univariate analysis revealed that scores of this scale varied asignificantly depending on the type of settlement (19.3% of urban and 8.6% of rural youth surveyed expressed high levels of acceptance, χ 2 =19.197; df=2, p<0.001), the size of the place in which participants had lived the majority of their lives (higher acceptance in places with more than 10,000 inhabitants, χ 2 =24.99; df=6, p<0.001), age (younger respondents revealed lower levels of acceptance, χ 2 =23.83; df=2, p<0.001), and the education levels of both parents and the participants themselves (12.2% of young people with primary education compared to 19% of young people with secondary and 26% with college/university education revealed high levels of acceptance toward people living with HIV, χ 2 =21.08; df=4, p<0,001). There were no differences between participants of various regions (F=1.59, p>0,05 
Sexual behaviour
Approximately one -half of the participants declared having had certain sexual experiences. The major characteristics of the sexual behaviour of the surveyed population are summarised in Table 2 . Respondents from the coastal region reported sexual activity to a greater extent than their peers from the central and northern regions.
On average, the young people surveyed first experienced sexual intercourse at the age of 17.2 (SD=1.8), with males (16.6, SD=1.7) reporting significantly earlier sexual experiences (t=-12.91, p<0.001) than females (18.4, SD=1.6). The majority of sexually active respondents (61.4%) first had sexual intercourse between the ages of 16 and 18 (65.2% males and 53.3% females), with 22.4% older than 18 and 16.2% (22.6% males and 2.6% females) younger than 16 at their first sexual intercourse. Only 8.2% declared that they had entered into sexual activities too early, with no difference between genders.
Sixty-three percent of young people used condoms during their first intercourse. A positive association between condom use at first intercourse and exposure to HIV-related information at school was observed (ρ=0.18, p=0.000).
From those who reported having had sexual intercourse, 93.3% were sexually active during the previous 12 months. Of all participants, 48.6% had only one partner during the previous 12 months, while 15.7% had 4 or more partners, with males having had significantly more partners than females (Med m =2, M m =2.63, SD m =2.76; Med f =1, M f =1.31, SD f =2.16, t=9.197, p<0.001).
A higher extent of parental monitoring was correlated with reduced numbers of partners (Figure 2) .
More than one -third of the respondents who were sexually active before the age of 16 had 4 or more partners during the previous 12 months (χ 2 =60.72; df=5, p<0.001). Young people with higher scores on the sensation-seeking scale were prone to higher numbers of sexual partners (χ 2 =9,969; df=1, p<0,01). Considering the number of lifetime partners, 54.4% of females had just one partner, while more than three -fifths of males had 4 or more partners.
One -fourth of men and 3.1% of women reported that their last sexual intercourse was casual (χ 2 =43.25; df=1, p<0,001).
Early sexual initiation was a significant predictor of more frequent sex with non-regular partners (57.8% of those who had sexual intercourse ≤16 years of age had experienced sex with a non-regular partner compared to 19.2% of those respondents who first had sexual intercourse at age 17 or older, χ 2 =94.17; df=1, p<0,001). A positive correlation was revealed between higher scores on the sensation-seeking scale and sex with non-regular partners (ρ=0,269, p<0,001).
Inconsistent condom use was associated with the perception that condoms destroy the spontaneity of the sexual act (ρ=-0,259***) or create erectile dysfunction (ρ=-0,212***) and beliefs that the person suggesting condom use does not have confidence in the partner (ρ=-0,102*). A higher level of positive attitudes towards condom use (ρ=0,298***) and a higher perception of self-efficacy related to the negotiation and proper use of condoms (ρ=0,197***) were shown to be positively associated with more frequent condom use.
Sexual Risk Behaviours
The survey results revealed that more than three -fourths of respondents, to different extents, have engaged in sexual risk behaviour. Males engaged in sexual risk behaviour to a much greater extent than females (χ 2 =86.03; df=6, p<0,001). The mean score of this index was 1.81 (2.20 for males, 1.02 for females), with 41.4% of males and just 7.8% of females having scores ≥3. The overall logistic regression model was constructed including 486 participants. Separate models were constructed for male and female participants to understand the gender-induced differences in the predictors of sexual risk behaviours. All three models are presented in Table 3 .
Females were less prone to sexual risk behaviour (OR=0.52) than their male peers. The logistic regression model for all respondents revealed that higher education levels of the father or mother as well as higher levels of parental monitoring were significant prevention factors for sexual risk behaviours (OR=0.57). Condom use at first intercourse was shown to have the strongest protective effect concerning all respondents (OR= 0.16) as well as males (OR= 0.08) and females (OR=0.22) alone. More positive attitudes towards condom use were significant in the model for all respondents as well as thatfor male respondents, while more frequent discussions about sexual life with the partner was shown to be a risk factor in the model for all respondents (OR=1.66) and for women (OR=2.95). Early sexual initiation was a significant risk factor in the overall model (OR=2.34) as well as in that for the male participants (OR=2.39).
Total (N=486)
Women ( Table 3 . Logistic regression models regarding sexual risk -taking by gender (odds ratios and 95% confi dence intervals)
DISCUSSION
The present study evaluated the level of HIV-related knowledge and accepting attitudes towards PLHIV as well as the level of risk behaviours related to the transmission of HIV and other STIs.
Overall, the level of knowledge was satisfactory in terms of the prevention of sexual transmission of HIV. However, misconceptions related to HIV transmission were still present in more than one -third of the surveyed population. The knowledge level in this study was slightly higher than that in a previous study from 2007, which surveyed a population aged 18-24 (2) . A regional comparison revealed significant differences in the knowledge levels between participants from the north region and other parts of Montenegro (central and coastal regions). Peer education programmes as well as other prevention programmes were significantly correlated with increased levels of knowledge. The knowledge level of those surveyed was similar to that of young people in Croatia, but unlike in the Croatian participants, no gender differences were observed in this study (7, 8) .
The level of acceptance of PLHIV was unsatisfactory, as only one -sixth of the surveyed population scored more than 13 on a 0-16 scale, with slightly more positive attitudes among the female respondents. Older respondents, respondents from urban settlements and respondents with higher levels of HIV-related knowledge were more open towards possible contact with HIV-infected people. Having received HIV-related information at school was also associated with higher levels of acceptance of PLHIV.
Slightly more than half of the surveyed population were reported being sexually active, with significantly more prevalent sexual activity among males. The results showed significant gender differences in sexual behaviour, with women taking fewer risks than men, which is consistent with the findings in a large number of questionnaire and experimental studies (9, 10) .
The level of sexual risk behaviours reported varied from 2% for sex under the influence of drugs to 56% for inconsistent condom use. Sixteen percent of participants engaged in sexual activity under the age of 16, which is consistent with the results reported in studies conducted in other central and south-eastern European countries (11) . Additionally, 72% of males and 28.5% of females had 3 or more partners thus far, with 33% of males and 5% of females reporting multiple partners within the previous 12 months. Respondents reporting early sexual initiation were significantly more likely to engage in other sexual risk behaviours such as multiple partners, inconsistent condom use and sex under the influence of alcohol (12) .
Consistent condom use is considered one of the most effective prevention strategies for reducing the risk of transmission of HIV and other STIs (13, 14) . Individuals who used condoms during their first intercourse were significantly more likely to subsequently use condoms regardless of the partner. Contraception used during first intercourse was associated with subsequent consistent contraception use (15) . Of those who consistently used condoms during the previous 12 months, 92% had used condoms during first intercourse, while 65% of those using condoms at first intercourse remained faithful to that habit. During participants' last sexual intercourse, condoms were used by 66% of respondents, with significantly higher percentages among males than females, while almost the same proportion (68%) used condoms during the last intercourse with non-regular partners, showing no difference in this study population compared to young people surveyed in Montenegro in 2007 (2). Despite the relatively high level of knowledge with regard to the sexual transmission of HIV, consistent condom use remains a habit in less than half of the surveyed population.
Older respondents were more prone to risk-taking behaviours than their younger peers. Self-esteem and self-efficacy were not found to be predictive of sexual risk behaviours, which is consistent with a survey of Slovak students but not with the findings of several other studies (16, 17, 18) , where they were found to be predictive for protective as well as for risk-taking behaviours such as multiple partners (11) .
Condom use at first intercourse proved to be the strongest protective factor in both genders for not engaging in sexual risk behaviours, which is consistent with the findings in several studies related to condom use predictors (19, 20, 21) . Respondents who used condoms during first intercourse were significantly more frequent condom users at last intercourse, regardless of partner, and were consistent condom users in general. Positive attitudes towards condom use and stronger self-efficacy were predictors of condom use, which is consistent with other studies that investigated predictors of condom use among adolescent and young adult populations (22) .
A higher level of parental monitoring was a significant protective factor in the overall logistic regression model for the level of sexual risk -taking and in the model for male respondents, which is consistent with the findings in other surveys showing that supervision is related to boys' risk behaviours (23, 24, 25) .
Among the limitations of cross-sectional studies is that the causality of the associations revealed cannot be established. Further limitations result from the possible participation and recall bias due to the retrospective nature of the study (frequency of condom use, number of partners (26) , age at first sexual intercourse (27, 28) ) and the provision of socially desirable answers (29) . The methodological advantages of this study result from the reliable sampling framework and pre-tested data collection methods. The validity of the self-reported data was further increased by using anonymous questionnaires, which were partially self-administered, and pre-testing the questionnaire for understanding and precise recall of certain required data. To increase the response rate, special attention was paid to selection and training of the interviewers considering the sensitive nature of the behaviours to be studied. A response rate of 97% is relatively high and contributes to the validity of the data (30) .
IMPLICATIONS
In light of raising awareness related to HIV/AIDS through the GFATM,-the subject "Healthy Life Styles" was included in the primary school curriculum as optional subject for 8 th or 9 th graders. It was designed to cover not only sexual and reproductive health in relation to HIV, but also healthy nutrition, mental health, communication, prevention of injuries, physical activity, substance abuse, and communal hygiene,.
Our results indicate that condom use at first intercourse was a strong predictor, for both boys and for girls, for subsequent more frequent condom use. Other studies have shown that school-based HIV prevention programmes have significant effects on students' self-efficacy for condom use and intentions to adopt prevention practices (31) . This is a strong argument for condom promotion at early adolescence prior to entering into sexual activities, at higher grades of primary school and lower grades of secondary school.
However, further research in the adolescent population is needed to obtain a more precise picture of the sexual behaviour of this age group and clarify which other factors contribute to different types of risk behaviours.
Conclusions
These findings confirm the hypothesis of significant gender and regional differences in the level of knowledge and accepting attitudes towards PLHIV and in the prevalence of risk sexual behaviour. Provision of HIV-related educational activities at school was positively associated with a higher level of HIV-related knowledge and acceptance of PLHIV (31) as well as a higher rate of condom use at first intercourse and consistent condom use thereafter. These results strongly support the idea of in-school HIVrelated educational activities as well as the introduction of secondary school curriculum related to HIV/STI prevention and other aspects of risk behaviour characterising this age population.
